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Suppl.  Figure  S3

Supplementary  Figure  3.    Effect  of  FTY720  treatment  on  MZ  B  cell  distribution.  (A)  Number  of  

CD21
hi
CD23

lo
  B  cells  in  blood  and  spleen  at  the  indicated  time  points  after  FTY720  treatment.  Note  

that  FTY720  treatment  did  not  lead  to  o  release  of  MZ-phenotype  B  cells  into  circulation  or  cause  

any  change  in  their  number  within  the  spleen.  (B)  Distribution  of  CD1dhi  B  cells  in  the  spleen  before  

and  12  hr  after  FTY720  treatment,  detected  by  immunhistochemical  staining.  CD1d,  blue;;  CD169,  

brown.  Images  show  a  single  FO  and  MZ  and  are  representative  of  multiple  views  from  at  least  3  

mice.  (C)  TPLSM  of  MZ  B  cells  and  PE-IC  labeled  MZ  macrophages  in  the  spleen  of  GFP+  MZ  B  

cell   reconstituted   CD19   KO  mice,   before   (No   FTY)   or   1hr   after   treatment   with   FTY720.   Panels  

show   33 m   maximum   intensity   z-projection   views   of   follicles   of   similar   size.   White   dotted   line  

indicates  the  approximate  position  of  the  marginal  sinus.  
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Supplementary Movie Legends 

Movie S1.  Intravital TPLSM of MZ B cell migration in the spleen (~25 min). 

Time lapse image sequence (57!m thick z stack) showing MZ B cells (GFP+, 

green) migrating in the spleen. MZ is identified by labeling MZ macrophages 

(MZM) with PE-IC (red). Example 1, MZ B cells are large and motile in both MZ 

and FO compartments and some show a dendritic morphology. Example 2, 

movie zooms on MZ B cells migrating between MZM and in the FO. Many MZ B 

cells are in close contact with MZM. The volume image is displayed using normal 

shading to show the 3D shape of the cells. Elapsed time is shown as 

hrs:min:sec. Data represents more than seven experiments. 

 

Movie S2.  Intravital imaging of MZ B cell migration in the spleen 2 (~25 

min). Time lapse image sequence (39!m thick z stack) of spleen showing three 

typical behaviors of MZ B cells (GFP+, green) with respect to the MZ (MZM 

coated with PE-IC, red). White circle and arrow highlight a cell moving from the 

FO towards the MZ. Blue circle shows a cell that moves from the MZ towards the 

FO. Yellow dashed circle shows an example of a cell that remains confined to the 

MZ-FO interface by a membrane process (yellow arrow) while the cell body 

stretches back and forth between zones. The three cells are further highlighted 

by a white shadow. Many of the cells show long tails (~40µm). Image is 

displayed using normal shading. Elapsed time is shown as hrs:min:sec. Data are 

representative of more than seven experiments. 

 

Movie S3. Intravital imaging of MZ B cells migration before and after 

FTY720 treatment (~21min). Time lapse image sequence (30!m thick z stack) 

of spleen showing MZ B cells (GFP+, green) migrating within the same follicle 

before (left image) or after (right image) injection with FTY720. Movie starts with 

a still image showing MZ B cells distribution in relation to MZM (PE-ICs, red). 

White dotted line indicates approximate MZ-FO interface. The image is displayed 
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using normal shading to show the 3D shape of the cells. Elapsed time is shown 

as hrs:min:sec. Data represents one out of two experiments. 

 

Movie S4.  MZ B cells move from the MZ into the FO.  Movie shows two 

example (24min) time lapse image sequences (57!m thick z stacks) from 

intravital TPLSM of spleen showing MZ B cells (GFP, green) moving from the MZ 

to the FO. Grey surface was generated in Imaris using PE-IC labeled MZM and 

the red dashed line represents the MZ-FO interface. In example 2, cell is shown 

to crawl for a short time across the MZ-FO boundary before making a sharp turn 

and entering the FO. The cell body appears to stretch at the time of crossing. 

Pink lines indicate entire tracked paths of the cells. White arrows point at the 

crossing cell. Elapsed time is shown as hrs:min:sec. Data are representative of 

more than seven experiments. 

 

Movie S5. MZ B cell moves from the FO to the MZ. Two example time lapse 

image sequences (69!m thick z stacks) from intravital TPLSM of spleen showing 

examples of MZ B cells (GFP, green) moving from the FO to the MZ. Grey 

surface was generated in Imaris using PE-IC labeled MZM and the red dashed 

line represents the MZ-FO interface. In example 1 the MZ B cell pauses at the 

FO boundary for ~10 min before crossing to the other side. In example 2, the cell 

pauses for ~5 min at the FO boundary before crossing to the MZ. In the MZ, the 

cells continue to migrate in parallel to the FO-MZ interface. Pink lines indicate 

entire tracked paths of the cells. White arrows point at the crossing cell. Elapsed 

time is shown as hrs:min:sec. Data are representative of more than seven 

experiments. 

 

Movie S6. FO B cells migration in the red pulp (RP) (27min). Time lapse 

image sequence (78µm) from intravital TPLSM of spleen showing FO B cells 
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(green) migrating in a FO surrounded by PE-IC coated MZM (red) and an 

adjacent RP. In contrast to the FO, in the RP most cells alternate between 

stationary and fast movement. White dashed circles show examples of cells that 

either pause or move fast in a directional path away from the FO. White circled 

cells are further highlighted with light blue surfaces. Green dashed circles show 

examples of cells that remain stationary for the duration of the movie. Blue circle 

shows a relatively rare example of a cell that shows migratory behavior similar to 

cells in the FO. Elapsed time is shown as hrs:min:sec. Data are representative of 

more than eight experiments. 

 

Movie S7.  FO B cells exit via the MZ. Movie shows three example time lapse 

image sequences of intravital TPLSM of spleen showing FO B cells (green) 

moving from FO to MZ. The movie begins with a time lapse image sequence 

(51!m thick z stack) showing both the FO B cells (GFP, green) and the PE-IC 

labeled MZM (red). The white dashed circle shows a FO B cell that migrates in 

the FO for few minutes before jumping across the FO-MZ boundary. After 

crossing the cell becomes immobile for the last 8 min of the movie. White line 

indicates entire tracked path of the cell. In the next two image sequences (54!m 

and 60!m thick z stacks, respectively) FO B cells (CFSE labeled, green) are 

shown moving from FO to MZ, with the FO-MZ boundary shown by a grey 

surface. The red dashed line represents the MZ-FO interface. In example 1, the 

blue dashed circle shows a cell that jumps across the FO-MZ boundary. Example 

2 shows two FO B cells (yellow and blue dashed circles) that reach the boundary 

of the FO at approximately the same time and appear to jump across the MZ-FO 

interface simultaneously. After crossing, the cells continue to either move fast or 

pause similarly to the movement observed in the RP. Red line indicate entire 

tracked path of the cell. Circled cells are further highlighted by a light blue 

surface. Elapsed time is shown as hrs:min:sec. Data are representative of more 

than eight experiments. 
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Movie S8. MZ B cell movement after integrin blockade. Three time lapse 

image sequences (51!m thick z stacks) from intravital TPLSM of spleen 2 hr 

after treatment with integrin blocking antibodies (as in Figure 4i-l) showing 

examples of MZ B cell (GFP, green) movement in the spleen. The first two 

examples show MZ B cells moving from FO to the MZ after integrin blockade.  

Red dashed line represents the MZ-FO interface. In both examples the MZ B 

cells show a meandering migration within the FO but upon crossing into the MZ 

they show fast tangential movements, consistent with having been caught by 

flow. Pink lines indicate entire tracked paths of the cells. White arrows point at 

the crossing cell. Third time lapse image sequence shows GFP+ MZ B cells 

movement in the MZ (PE-ICs, red) 2 hrs after integrin blockade. White arrow 

highlights a MZ B cell that was initially adherent but gradually becomes displaced 

and rapidly disappears from view. Blue arrow highlights another MZ B cell that 

exhibits mixed adhesive and jumping movements and travels into the red pulp. 

The volume image is displayed using normal shading to show the 3D shape of 

the cells. Elapsed time is shown as hrs:min:sec. Data are representative of more 

than five experiments. 

 

Movie S9.  S1PR1 is required for FO B cells to egress from FO (49min). 

Time lapse image sequence (90!m thick z stack) from intravital TPLSM of spleen 

showing WT FO B cells (CMTMR labeled, red) and S1PR1 KO FO B cells 

(CFSE, green) migrating in the FO. Follicles are identified by the high density of 

WT and KO B cell tracks (white lines). Blue lines show tracks of WT B cells that 

were observed leaving the FO. Green line shows a single S1PR KO B cell that 

was detected moving away from the FO. Elapsed time is shown as hrs:min:sec. 

Data are representative of more than eight experiments. 

 

 


